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FOREWORD

There are few Army groups as specialized in clothing and
equipment requirements or as rigidly selected by virtue of age,
grade, and physical qualifications as Army aviators, This
report is the first attempt to characterize the body dimensions
of this group, and the data presented here should remain valid
until a radical change in aircraft makes flying a universal
skill, or until our present aviators are replaced by a new gener-
ation of Americans with significantly different dimensions, The
reference portions of this report present detailed information
on all of the measurements obtained to satisfy the expected re-
quirements of the designers and logisticians for whom the report
was constructed,

AUSTIN HENSCHEL, Ph,D.

Chief

Environmental Protection Research
Division

“TAPPROVED:

DALE H, SIELING, Pk.D.
Scientific Director
QM Research & Engineering Command

M-RRIL. L, TRIBE

Brig. Gen., USA

Commanding

QM Research & Engineering Command
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ABSTRACT

Information on the bod:  size of Army aviators is available
for the first time in the form of anthropometric measurements,
The series of 500 flyers, including both warrant and commis-
sioned officers, represents a sampling of about 10 percent of
the Army aviator population, The anthropometric data, consist-
ing of some 40 body measurements, have been analyzed, and are
presented in the form of a table of percentile.distributions and
82 bivariate charts., These data may now be applied in problems
of design, sizing, and tariffing of flight clothing and special-
ized equipment for Army aviators, as well as in other areas of
human engineering which require the use of body size information
in aviator-equipment-aircraft systems,




ANTHROPOM=TRY OF ARMY AVIATORS

1. Introcuction

The QJiartermester Corps is expanding its research and develop-
ment ecffort to meet the special clothing and equipment requirements
of Army flying personnel, A serious shortcoming in this program was
the lack of anthropometric data on Army aviators. Where such data
were required in design or sizing problems, estimates had to be
made using either body size information for the Army as a whole or
data on Air Force flying personnel. This procedure was obviously
unsatisfactory and, in order to fill this lack, an anthropometric
survey of Army aviators was maie,

2. Procedure

The Army aviator population consists of between 5000 and 6000
officers. It was planned, therefore, to obtain measurements on
about 500 pilots, representing a 10 percent sampling taken at random,
Three Army posts were selected, primarily because of the availability
of large numbers of flyers at these sites; they were Fort Bragg,
North Carolina, Fort Benning, Georgia, and Fort Rucker, Alabama,

After the necessary data sheets (Fig.l), instruments, and equip-
ment were assembled, a team of one sergeant and 5 enlisted men from
the Juartermaster Research and rngineering Field Evaluation Agency,
Fort lee, Virginia, was trained to take the anthropometric measure-
ments. Th.s é-man group was later divided into 3 teams, each con=
sisting of a measurer and a recorder who alternated their duties to
relieve fatigue ani boredom, Each team was responsible for a group
of related reasurements on the data sheet, The survey was carried
out during the last two weeks in October 1959.

The subjects measured wore only undershorts and socks; the
majority of the measurements, therefore, represent nude measurements,
Forty anthropometric measurements, weight, and three skinfold thick-
ness measurements were tak2n on each man in the series, Most cf these
were standard body measurements, (e.g.,stature, sitting height, chest
circumference) znd conventional measurements of the head and face,
hands and feet, 4 few less familiar measurements such as arm and leg
reach were included for use in equipment design and human engineering
problems. The 3 skinfold thickness measurements provide a basis for
estimating the "percent of boay fat" in each subject, Brief descrip-
tions of the individual antnropometric measurements are given in
Appendix B; further details and illustrations of the rcasurements may
be found in reports listed in the References.




QMC ANTHROPOMETRIC SURVEY OF ARMY FLYING PERSONNEL

l1 2 3
Date Location No.
e Serial No.
Organization Rank L
_ (State,if bern in U.S.,, Age j
Birthplace(Country,if born abroad) 5 6 7 . 8
seronautical Designation: 9 Parachutist Designation: 10
Army Aviator 1 Parachutist J— 1
Senior Army Aviator 2 Senior Parachutist __ 2
Master Army Aviator 3 Master Parachutist
ualificatica: 11 No. hours flight time:
rixea-wing aircraft 1 Fixed-winrg aircraft ______ 12
fovtary-wing aircraft 2 Rotary-wing aircraft_______ 13
Muiti-engine No. years since rated ______ 14
Instirurment,current 4 Combat flying (fixed or rotary wing):
nstrument,non-current 5 Yes No 15

anthropometric data, consisting of body measurements, are utilized by the
Juartermaster Researsch and Engineering Command in the design and development of
A=y clo! iing and equipment. Anthropometric data on Army aviation personnel are
rejuired for use and application in the development and integration of aviator-
equipment-aircrafy systems. Your cooperation and assistance in the collection of

these Jata is greatly appreciated by the Quartermaster Corps.

Figure l-a Survey Data Sheet (front)

2
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Weight

Stature

Waist Height
Crotch height
hneecap height
Shoulder breadth
Chest depth

Foot length

Ficy breadth

No,

ANTHROPOMETRIC MEASUREMENTS

Sitting height
Eye height,sitting
Seat width,sitting

Shoulder-elbow length

Forearm~hand length
Buttock-knee length
Leg length,sitting
Arm reach,forward

Arn reach,upward

w2ct. circum, Head height r

Shentder circum. Tragion nasal-root length

Ci.st circum, Tragion ant, chin. proj.

wa1s% circum, . Face length -
3eat circum. : : Yead length -
Sack waist length . : Head breadth .
Sleeve length Face breadth

Rall foot circum, Head circum.

Hand circum, Bi-trag.min. front are

Hand length Bi-trag. menton arc

Hand breadth Bi-trag. coronal arc

Sagittal arc

Percent lat
. 4

Chest skinfold Side skinfold

Figure 1l-b Survey Data Sheet (back)
3




3. Description of the sample

The aviators came from the following Army posts:

No. Z
Fort Bragg, N.C. 18 23,6
Fort Benning, Ga. 149 29.8
Fort Rucker, Ala, 217 L3.4
Fort Devens, Mass, 16 3.2

The 16 aviators at Fort Devens were measured in order to
ccmplete the series of 500, In the tables of demographic data
(Tables III ~ XI), distribution is made according to Army post.

a. Distribution by grade (Tables II, III)*

The distinction between warrant and commissioned officers in
Army aviation may be seen in Table II, which shows the distribution
of the series by grade and aeronautical qualification, Thus all
Army aviators in this series who were qualified in only fixed-wing
aircraft were commissioned officers., Most aviators qualified in
only rotary-wing aircraft were warrant officers (93,7 percent);
only a few were commissioned officers (6,3 percent)., The majority
of aviators qualified in both fixed- and rotary-wing aircraft were
commissioned officers (97.5 percent); orly 5 pilots in this category
were warrant officers ( ..,5 percent).

Tne distribut.ion of the 500 Army aviators by grade is shown in
Table 1II, The largest group (34 percent) were First Lieutenants,
followed by Captains (31,2 percent) and Chief Warrant Officers, W-2
(19.0 percent), The total series consisted of about 28 percent
warrant officers and 72 percent commissioned officers, The samples
from Fort Bragg and Fort Benning included higher percentages of
warrant officers and relatively fewer commissioned officers; on the
other hand, the sample from Fort Rucker included fewer warrant officers
and a higher proportion of commissioned officers,

b. Distribution by birthplace (Table IV)

The birthplaces of the pilots in the series were recorded by
state, as an indication of the geographical background of the sample,
For convenience, the states have been grouped into the geographic
divisions used by the Bureau of the Census, The series is charac-
terized by a high proportion of men (49 percent) borm in the southern
states, comprising the South Atlantic, East South Central, and West
South Central census divisions,

#See tzhles, Appendix A




All of the states are represented in this series, with the
exception of alaska, Delaware, Hawaii, Nevada, and New Hampshire,
Georgia, the birthplace of 34 men, led among the individual states,
followed ty North Carolina (31 men) and Texas (28 men), Next in
order were Massachusetts (24), New York (23), and Pennsylvania (21).

¢, Distribution by age (Table V)

age was recorded as of the last birthaay. The modal age group
is the 28 - 29 year interval., The mean age of the series is 30,25
years, with 2 standard deviation of 4.58 years,

d, 4eronautical designation (Table VI)

In the total series, about 89 percent were designated as Ammy
Aviators,and 11 percent were Senior army Aviators, There was 1
Master aArmy Aviator in the series,

e, Parachutist designation (Table VII)

In this series 76 percznt of the aviators were not qualified as
Army Parachutists, JAbout 15 _ercent were designated as Parachutists,
5 percent were 3enlor Parachutists and about 4 percent were Master
Parachutists,

f. feronautical guaiification (rating) (Table VIII)

(£ this series 30 percent were qualified in fixed-wing aircraft
crily, 29 percent were zualified in rotary-wing aireraft only, and
41 percent were jualafied in both fixed and rotary-wing aircraft,
sbout 12 percent of trhe pilots were qualified in multi-engine airecraft,
About 55 percent neld a current instrument rating, and about 6 percent
rad a non-current -rstrument rating. The first 3 categories add wp
to 100 perzent, since all pilots were qualified in either fixed-or
rotary-wing aircra’™ or both, However, totals for all of the cate~
gories would excsed the totais for the series, due to multiple
qualifications.

- g. lumber of hours of flight time (Table IX)

a5 an indicatiun of Iiying experience, the pilots in the series
were rejuested to record the2 approximate number of hours of their
flight time in fixed-wing or rotary-wing aircraft (or both). The
hours of flight time in fixed-wing aircraft are shown in Table 1Xa;
the hours of flight time ir rotary-wing aircraft are shown in Table 1Xb,
{n both tavles, the number of hours have been arbitrarily grouped into
intervals of 300 hours, About 25 percent of the pilots in the series




had no time in fixed-wing aircraft, and 30 percent had no time in

rotary-wing aircraft., The distribution of the hours of flight time !
indicate in general a greater accumulation of experience in fixed-wing '
aircraftthan in rotary-wing aircraft by the aviators in this series.

h, Number of years since rated (Table X) -

As a further measure of their experience, the pilots in the
series recorded the number of years since they were rated as Army
aviators. About 30 percent of the pilots in the series had been
rated for less than 2 years. Approximately 58 percent of the
pilots had been rated for between 2 and 7 years (since 1952-1957),
while about 12 percent had been rated {oir 8 or more years (before
1951).

i. Combat flying (Table XI)

The pilots in the series were requested to indicate their
participation in combat flying by a "yes" or "no* resnnnse. The
type (fixed-or rotary-wing aircraft), conditions, duration, or
location of the combat flying was not specified, About 12 percent
of the series had participated in some combat flying, and about
88 percent had not.

4, Age, stature, and weight of Army aviators

In examining the data obtained on this series of Army aviators,
age, stature, and weight received first consideration, since these .
are the standards of initial interest as well as those used in mili- ”
tary selection, The means for these three are given in the following
tabulation: for this study, for an Air Force series, and fo: an Army
series,

Age Stature (in.) weight (1b)
This study 30.25 69.5 165.8
Alr Force Series* 27.9 69.1 163.7
Army Seriegii 24.3 68.5 154.8

* 4,000 men (over 60% officers). See ref 3
#%25,000 men. See ref 2

This ~rmy aviator series, then, averages about 2 years older,
about 1/2 inch taller, and 2 pounds heavier than a comparable iir Force
series. As compared with the Army as a whole, this group of Armmy ‘
aviators averages 6 years older, 1 inch taller, and 11 pounds heavier.




.The fast that the Army flyers were found to be older, taller, and
heavier was not surprising. Since they are all officers, it was known
that they would be older, and it was expected that they would be taller

and heavier, but oy how much was not known until the survey was actually
carried out.

In a further consideration of the age, stature, and weight of

Army aviators, various sub-samples in the series were examined and
compared, These data are shown in Table I,

TABLE I: MEAN AND S.D. OF AGE, STATURE AND WEIGHT OF ARMY AVIATORS
(according to grade, army post and geographic region)

age (yr) Stature(in.)  Weight (1b)
Category No. Mean S.D. Mean S.D. Mean S.De

Grade
Warrant Officers 141 30.32 3.95 69.31 2.31 164,04 19.27
Commissioned Off. 359  30.25 4.79 6957 2.22 166,45 18.71

Army Post
Fort Benning 149 29.57 L4.53 69.46 2,30 165,26 18.87
Fort Rucker 217 31 .61 I+073 69050 2017 166.39 70100
Fort Devens 16 28.81 3,93 70.00 1,65 167,75 164

Geographic Region

North East 9% 29,70 4.88 69.04 2.18 164,87 19.40
North Central 114 30.25 4.18 69.67 2.21 166,15 7.82
South 242 30.36 4,57 69.59 2.25 166.31 19.21
West 40 31.52 4.88 69.51 2.10 163.48 18.58

Jarrant officers and commissioned officers in this series were
found to be of virtually the same mean age, but the commissioned officers
averaged ore-quarter of an inch taller and 2.4 pounds heavier than
the warrant officers. In a breakdown by Army post the sample at
Fort Rucker had a slightly higher mean age, which differed signi-
ficantly from the mean ages of the other samples., The higher mean
age at Fort Rucker was probably due to the higher propertion of older
(and more senior) officers stationed at the Army Aviation School.
The very swmall sample of aviators at Fort Devens showed the highest
mean stature and weight, However, the differences in mean stature

32




and weight among the 4 Army posts were not statistically significant.,
While slight variations in mean age, stature, and weight were found
among the samples representing geographic regions, none of these
variations were statistically significant. Since, with the single
exception of the age of the Fort Rucker sample, none of the differ-
ences in age, stature, and weight among the various samples in this
geries were found to be statistically significant, it was concluded
that combining this group of Army aviators into a singls series of
500 was justified.

5. Percentile distributions of anthropometric measurements (Table XII)

For purposes of clothing and equipment sizing, design guidance,
and other human engineering applications, the presentation of anthro-
pometric date in the form of percentile distributions is often the most
useful and practical. Percentile values for the measurements taken on
the 500 Army aviators in this series are shown in Table XII (Appendix C).
The measurements are arranged alphabetically in this table, and the
values are given in inches, with the exception of weight, which is given
in pounds, and percent body fat, which is given in percentages,

In using the percentiles, it may be pointed out that, for a partic-
ular dimension, the measurement on 95 percent of the men will be below
the value shown for the 95th percentile, while the measurement on the re-
maining 5 percent will be above that value. Similarly, 10 percent of the
men will be smaller than the value shown for the 10th percentile in a
given dimensior, while 90 percent will be larger. The 50th percentile
corresponds to the median, representing the midpoint of the range of a
measurement in this series,

6, Use of bivariate charts of anthropometric measurements

The main method of presenting anthropometric data on Army aviators
in this survey is in the form of bivariate charts, which are given in
Appendix D. The bivariate charts are preceded by an index to facilitate
reference to any particular measurement. For convenience, the 42 measure-
ments are listed alphabetically in the index, rather than grouped by body
region. The other measurements with which the first measurement is corre-
lated are listed opposite each measurement in the index.

The bivariate chart is essentially the presentation of information
on 2 body measurements or variables; these are recorded simultaneously
and each is dependent upon the value of the other, For example, in i1e
stature-chest circumference bivariate (see Appendix D), the values for
stature are shown in intervals across the top of the chart and the values
for chest circumference are shown in intervals at the left side of the
chart. (Decimal values in inches are the result of conversion from the




metric system which was used in the original measuring.) Within the
body of the chart are shown the numbers of men who, when measured, had
the indicated values of stature and chest circumference. Thus, there
were 15 men in the total series who were between 67.4 and 68.1 inches
tall and who also measured between 37.8 and 38.5 inches in chest circum-
farence. Since the total number of men in each bivariate chart is always
500, the frequencies shovn in the chart may be easily converted into per-
centages by multiplying by 2 and locating the decimal point. (This is

a short~cut method for dividing each freguency by the total of 500 to
obtain the percentage,) Thus the 15 men mentioned above represent 3.0
percent of the total of 500 in the series. The bivariate chart then
shows the following:

1. The range, from the szallest to the largest value, of two
dimensions simultaneously, for tnese 500 Army aviators

2. The distribution of the 500 men according to their size
in terms of the 2 mzasurements under consideration

3. The percentares for use in estimating size distributions
and tariffs may be obtained by multiplying the numbers by
2 and locating L-: decimal point.

Below each bivariate c¢-:rt are listed the means and standard
deviations of the 2 dime:.:.:ns shown in the chart. The mean repre~
sents the arithrnetic average of the group; the standard deviation (S.D.)
is a measure of the extent -o which the individual values are scattered
or deviate from the mean. In the case of stature, the mean for this
series is 49,497 inches, and the standard deviation is 2,251 inches.
Accordingly, about =8 percent of this series may be expected to occur
between -1 and +1 sta-dard deviation from the mean, or between 67.246
ard 71,748 inches of stature. Further, a range of -2 and +2 standard
deviations from the mean, or between 64.995 and 73.999 inches, may be
expectzd to include over 95 percent of the series.

The r va.ue, shown to the right of the means and standard devia-
tions, is the coefficient of correlation, representing a measure of
the depree of relationship between the 2 dimensions. The r value
between stature and chest circumference is .233, indicating only a
moderate positive correlation between these 2 dimensions in this
series.

The 2 equations shown below the r value are regression equations,
which permit the caiculation of a predicted value for one dimension
from a piven vaiue of the other dimension. For exampiz, the average
chest circumference (y) of Army aviators whose stature {x) is 70
inches may be calculated by solving the ejquation: y = .213 (70)

+ 22,914, piving 37.824 inches. Or, by use of the >ther regression




equation (x = .253 y + 59.955), it can be predicted that the average
stature (x) of pilots whose chest circumference (y) is 4O inches should
be 70.075 inches, These regression equations, of course, apply only to
the data on this series of Amy aviators.

7.  Summary

An anthropometric survey of Army aviators has been carried out
in order to provide body size information formerly unavailable on
this segment of the military population. During this survey, a total
of 500 qualified pilots, including both warrant and commissioned
officers, were measured at 4 Army posts; this represents a 10 percent
random sample of Army aviatcrs. A total of 42 anthropometric measure-
ments were made on each individual in the series,

The anthropometric data have been analyzed and are presented in
the form of percentile distributions and as bivariate charts, These
data may now be used in problems involving the design, sizing, and
tariffing of flipght clothing and specialized equipment for Army
aviators. The data will also prove useful in other areas of human
engineering which reaquire body size information in the development
and integration of aviator-equipment-aircraft systems.
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APPENDIX A

DFMOGRAPHIC TABLES OF STUDY SAMPLE

TABLE II: DISTRIBUTION EY GRADE AND AERONAUTICAL QUALIFICATION

Fixed-wing Rotary-wing Fixed and

Grade only only Rotary-wing Total
Roe & No. % No. 2 No.
Warrant Officer (W-1) - - 42 289 - - 42 8.4
Chief Warrant Off,.(W-2) - - 92 63,4 3 1.5 95 19.0
Chief Warrant Off,(W-3) - - 2 14 2 1.0 L .8
2nd Lieutenant 11 73 1 Jg 1 S5 13 2.6
1st Lieutenant 9%  64.0 3 21 N1 346 170 34,0
Captain Kl 274 & 2.8 1M1 541 156 31.2
Ma jor 2 1.3 1l 7 15 7.3 18 3.6
Lt. Colonel - - - - 2 1.0 2 o
Total 150 100.0 145 100.0 205 100,0 500 100.0
ol




TAb.c III:

Fort Bragg Fort Benning

DISTRIBUTION BY GRADE

Fort RBucker Fort Devens Tot.al

grade Fo. No. No. & No. £ FNo. & v

E-'arxl\?nt Officer 17 1.4 20  13.4 4 1.8 1 6,25 42 8.4

Ve :
Chief sarrant Off. 29 24.6 34 2.8 30 13.8 2 12.5 95 19.0
{#-2)
Chief Warrant Off. - - 2 1.3 2 9 - - 4 .8

(#-3)
2nd Lieutenant 7 5.9 3 2.0 1 o5 2 12,5 13 2,6
15t Lieutenant L5 38,1 49 32,9 7 323 6  37.5 170 34,0
Captain 18 15.3 26 24,2 97 he? 5 31,25 156 31.2
Major 1 .85 5 34 12 55 - - 18 3.6
Lt. Colonel 1 «85 - - 1 5 - - 2 olt
warrant Cfficers 46 39.0 56  37.5 36 16,6 3 18,7 1,1 28.2
Commissioned
Cfficers 72 61.0 93 62.5 181 83.4 13 8l.3 359 71.8 )
Total 118 100.0 149 100,06 217 100,0 16 100.0 500 100.0
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TABLE IV: D

-am
1oL

R1BUTION OF BIRTHPLACE (BY CENSUS DIVISION)

# Includes men born in Penawa, Canada, Italy, and Czechoslovakia.

Fort Brageg Fort Benning Fort Hucker Fort Devens Total

Sewsus Livigon  ho. £ Be. Roo £ Moo £ T

Ne. zngland 10 8.8 12 81 19 8.8 2 12.5 143 8.7
Yaddie Atlantic 11 9.7 1l T.4 23 10.6 6 37.5 5L 10,3
Soutn ttlantie 30 26.5 L4 29.7 39 8.0 & 25,0 117 23.7
.2zt North Central 16 4.2 13 8.6 29 B4 1 6,25 59 12.0
-2st South Central 10 8.8 15 12,8 24 11,0 1 6.25 54 10.9
»2st North Central 14  12.4 13 8.8 28 129 - - 55 1.l
aw:5t South Central 15 13.3 22 4.9 33 5.2 1 6,25 T1 Llh.
Fountain 1 9 10 6.8 12 5.5 - - 23 4.7
Facific 3 2.7 4 2.7 10 L6 - - 17 3.4
Foreign¥ 3 2.7 - - - - 1 6.25 4 .8
Tctal 113 100.C 148 100.0 217 100.0 16 100.0 494 100.0
Not recorde 5 1 6

Total 118 149 217 16 500




TABLE V: DISTRIBUTION OF AGE

Fort Bragg Fort Berming . Fort Rucker Fort Deven Loonad
(Years) No.” &  No. Z No, Z No.  Z .. 3
20 -21 1 .85 - - - - - - 1 2

24 - 25 22 18.6 2z 16.1 b 4 25,0 64, 12.8

20.3 12.8 111 2,2

F £ K

28 - 29 27 229 38 25.5
30 -3 20 17.0 16 0.7 30 13.8 31.25 71 14,2

2
5
32 - 33 9 7.6 12 8.0 23 10.6 2 12.5 46 9.2
1l

34 - 35 6 5. 7 L7 18 8.3 6.25 32 6oty
36 - 37 - - 7 47 16 Tk - - a3 Lot
38 - 39 2 1.7 5 3.4 12 5.5 - - 19 3.8
40 - 41 1 B85 2 1.3 13 6.0 -~ - 15 3.2
bh2 « 43 1 -85 1 o7 2 9 - - L .8
M= 45 - - - - 1 o5 - - 1 +2
L5 = 47 - - 1 o7 - - - - 1 o2

sotal 118 100,05 149 100.0 217 100.0 16 100.0 506 100,0
¥ an(yrs): 28,83 29.56 31.60 28.75 30,25
E.D.(yrs): 3080 1}088 10072 3586 L.58




TABLE VI: DISPRIBUTION OF AERONAUTICAL DESIGNATION
Aeronautical Fort Br Fort Benning F rt Rucker Fort Devens Total
Designation Nor & We. & He: No. £ BNo.
Army Aviator 11,  96.6 141 9.6 177 8l.6 14 87.5 LL46 89,2
Senior Army Aviator L 3.4 7 4.7 40O 8.4 2 12.5 53  10.6
Master Army Aviator - - 1 i - - - - 1 .2
Total 118 100,0 149 100,0 217 100.0 16 100,0 500 100,0

TABLE VII: DISTRIBUTION OF FARACHUTIST DESIGNATION
Parachutist Fort Bragg Fort Benning Fort Rucker Fort Devens Total
Designation Yo. No. No. No. No. 2
None 80 67.8 115 77.2 175 80.6 11 68.8 381 76,2
Parachutist 20 17.0 18 12,1 33 152 3 8.8 74 1l4.8
Senior Parachutist 7 5.9 12 8.0 6 2.8 1 6.2 26 5,2
Haster Parachutist 11 9.3 4 2.7 3 1.4 1 6.2 19 3.8

118 100,0 149 100,0 217 100.0 16 100.0 500 100,0
TABLE VIII: DISTRIBUTION OF QUALIFICATiCN (RATING)
Fort Bragg Fort Benning Fort Rucker Fort Devens Total

Jualification No. No. No, No. 2 Ne.
Fixed-wing only 32 27.1 48 32,2 63 29.0 7 43.8 150 30,0
Rotary-wing only 50 42.4 55 36.9 37 171 3 18.7 145 29.0
Fixed and rotary- 36 30.5 46 30.9 117 53.9 6 37.5 205 41,0
wing
Multi-engine 6 5.1 18 12,1 34 15,7 1 6.2 59 11.8
Instrument(current) 56 47.5 81 Sho 134  61l.8 5 31.2 276 55,2
Instrument (non- 2 1.7 2 1.3 18 8.3 6 37.5 28 5.6

current)




TABLE IX3 NUMBER OF HOURS OF PLIGHT TME IN PIXED~WING OR ROTARY-WING AIRCRAPT

Number
of Hours

None
1-299
300-599
600-899
900-1199
1200-~1499
1500-1799
1800-2099
2100-2399
2L00-2699
2700-2999
3000 or more

Total

None
1-299
300~-599
600-899
900~1199
1200-1499
1500-1799
1300-2099
2100-2399
24,00-2699
27002999
3000 or more

Total

Fort Bra Port Benni Rucke D s
Ko, Mo, Heo, .1’
n_fixed=-wi rera’t
49 K15 5 3.2 25 1.5 3 18,3 128 25,5
11 9.3 9.4 6 2.8 2 12.5 33 6.6
2 20,3 29 19.5 32 w.7 7 43.8 92 18.4
12 10,2 23 15,5 30 13.8 1 6.2 66 13,2
8 6,8 8 5., 27 2.4 1 6.2 o 8,8
7 5.9 7 L7 19 8,7 - - 33 6.6
2 1.7 3 2.6 L 6,5 1 el 20 4.0
1 A5 2 1.3 16 Toh 1 6.2 20 4.0
- - 4 2,7 8 27 - - 12 2.4
2 1.7 3 2,6 10 L - - 15 3.0
1 .85 3 2.0 6 2.8 - - 10 2,0
1 .85 2 1,3 24 11,1 - - 27 5.4
118 99.95 149  100,0 217 10,0 16 99,9 500 100,0
b. In rotary-win rcraft
32 27,1 49 32,9 62  Z3.£ 7 43.6 150 30,0
26 22,0 29 5.4 6O A2 LRSS 117 234
20 17.0 32 £ 23 5.2 3 12,8 g8 17.6
23 19.5 20 21 .7 1 6.2 55 13,0
10 8.5 6 w13 6,0 2 12,5 31 6.2
3 2.5 A .4 8 3.7 - - 19 3.8
1 85 3 2.0 6 2,8 1 6.2 1 2,2
1 85 - - 4 1.8 - - 5 1.0
1 85 1 g2 9 - - L .8
- - - - 3 1.4 - - 3 .6
- - 1 J 3 1., -~ - L .8
1 85 - - 2 9 - - 3 .6
118 100,0 49  10G,0 217 100.0 16 100.0 500 100,0




rom.

Number
of Years
Less than 2
2 -3
4 -5
6 -7
8 -9
10 -1
12 - 13
1 - 15
6 - 17
18 - 19
20 or more
Total
Hesponse
Yes
No
Total

TABLE X: NUMBER OF YEARS SINCE RATED

Fort Bragg Fort Benning Fort Rucker Fort Devens Total
No. & No. & No. 3 Bo. No. &
58 49.2 61 40.9 25 11.5 8 50.0 152 30.4
37 3.4 &b 295 3 33.6 &4 25,0 158 31.6
15 12,7 26 17.5 55  25.k, 2 12,5 98 19.6
L 3.4 10 6.7 19 8.8 - ~ 33 6.6
- - - - 10 L6 2 12,5 12 2.4
1 .8 - - 5 23 - - 6 1.2
- - - - 4 1.8 - - 4 .8
2 1.7 1 7 13 6.0 - - 16 3.2
1 .8 7 L7 10 4.6 - - 18 3.6
- - - - 2 .9 - - 2 oh
- - - - 1 5] - - 1 2
118 100,0 149 100.0 217 100,0 16 100,0 500 100.0
TABLE XI:  COMBAT FLYING
Fort Bra, Fort Bennin Fort Rucker _Fort Devens Total
No. 2 No, 2 No.
6 5.1 8 5.4 Al 18,9 3 18.7 58 11,6
112 94,9 11 946 176 81,1 13 613 b2 88,k
118 100,0 149 100,0 217 100,0 16 100,0 500 100.0
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APPENDIX B
BRIEF DESCRIPTIONS OF ANTHROPOMEIRIC MEASUREMENTS

Arm Reach, Forward. The distance from the wal: to the end
of the middle finger, taken while the subject is sitting,
with his shoulders against the wall and with his right am
and hand extended horizontally in front of him,

Arm Reach, Upward. The vertical distance from the seat
surface to the end of the middle finger, taken while the
subject is sitting, with his right arm and nand extended
above his head.

Back %aist Length. The distance, along the surface of the
back, from the largest bony bump (cervicale) at the base of
the back of the neck to the point where the waist level
crosses the spine.

Ball Foot Circumference, The distance around the right foct,
with the tape passing over the inner and outer balls of the
foot.

—~—

Bitragion-Coronal Arc. The distance over the top of the
head from the notch (tragion) just forward of the upper edge
of the right ear hole to the corresponding notch of the

left ear.

Bitragion-Menton Arc, The distance over the chin from the
notch (tragizn) just forward of the upper edge of the right
ear hole to the correspanding notch of the left ear,

Bitragion~Minimum Frontal Arc. The dis'ance over the
forehead abore the eyebrows from the notch (tragion) just
forward of the upper edge of the right ear nole to the
corresponding notch of the left ear.

Buttock-Knee length. The distance from the back of the rigat
buttock to the front of the knee cap, taken with the subject
seated.

Chest Circumference. The distznce around the chest at nipple
level, taken during normal breathing.

13




10, Chest Depth. The horizontal distance between the front and
back of the chest at nipple level, taken during normal
breathing.

11, Crotch Height (Inseam). The vertical distance from the floor
to the lowest level of the crotch.

12, Eye Height, Sitting, The vertical distance from the seat
surface to the :mner corner of the eye, taken with the
subject seated.

13. Face Breadth. The horizontal distance between the cheek
bones (zygomatic arches).

14, Face Length. The vertical distance between the root of the
nose and the chin.

15. Foot Breadth. The maximum width of the right foot.

16. Foot Length. The distance from the heel to the end of the
longest toe »f the raght foot.

i7. Forearm-Hand Length. The horizmtal distance fron the right
elbow to the end of the middle finger of the right hand.

18.  Hand Zreadth., The maximum width of the right hand at the base
of the fingers,

19. Hand Circumference. The distance around the right lhand at the
bise of the fingers,

20. Hana Length. The distance from the wrist to the end of the
middle finger of the right hand.

21. Head Breadth. The maximum breadth of the head.

2. Head Circumference. The maximum circumference of the head,
measured above the brow ridges.

23. Head Height. The vertical distance from the notch (trugion)
Just forward of the upper edge of the right ear hole to the
top of the head.

2. Head Length. The maximum length of the head.

19




25.

26.

27.

28.

29.

30.

31.

32,

33.

3h.

35.

4 36.

37.

Kneecap Height. The vertical distance from the floor to the
top of the right kneecap, taken with the subject standing.

Leg Length, Sitting. The distance from the wall to the bottom
of the foot, aken with the subject sitting against the wall
and with the right leg extended,

Neck Circumference. The distance around the neck, taken just
below the Adam's apple.

Percent Body Fat, An estimate of the amount of fat in the
body, expressed 2z a percentage. The value is calculated by
means of a formla from skinfold thicknesses measured at
three sites: the chesl, the back of the upper arm, and the
side.

Sagittal Arc. The distance from the forehead to the lowest
point at the back of the head.

Seat Circumference. The distance around the body at the level
of the maximm protrusion of the buttocks, taken with the
subject standing.

Seat Width, Sitting. The distance across the widest portion of
the hips, taken with the subject sitting.

Shoulder Breadth. The distance across the shoulders (bideltoid),
taken between the greatest lateral protrusions of the muscles
of the upper arm.,

Shoulder Circumference. The distance arouwrd the shuulders at
the level of the greatest lateral protrusion of the muscles
of the upper arms.

Shoulder--Elbow Length. The vertical distance from the lateral
tip of the right shoulder bone to the bottom of the elbow.

Sitting Height. The vertical distance from the seat surface to
the top of the head, taken with the subject sitting.

Sleeve Length. The distance from the middle of the back (spine)
around the right elbow to the wrist bme, taken with the elbow
held at a right angle.

Stature. The vertical distance from the floor to the top of the
head,

20




33,

L2,

Tragion~Anterior Chin Projection. The straight-line distance
from the notch (tragion) just forward of the upper edge of the
right ear hole to the front of the chin.

Tregzion-lasal Root Length. The straignt-line distance from the
notch (tragion) just forward of the upper edge of the right ear
hole to the root of the nose.

Jaist Circurference. The distance arcund the body at the waist
level, with the abdomen relaxed.

Jlaist Heizht (Outseam). The vertical distance from the floor to
the upper edge of the hip tene at the waist.

Weight. Yeight to the nearest pound, taken on spring scales,
with the subject wearing only undershorts and socks,

2




TASLE XII: PERCENTILE VALUES OF ANTHROPOMETRIC MZASUREMENTS

Measurement¥
Arm Reach, Forward
Arm Reach, Upward
Back wWaist Length
Ball Foot Circumference
Bitragion-Coronal Arc
Bitragion-Menton Arc

Bitragion-Minimum
Frontal Arc

Bittock-Knee Length
Chest Circumference
Chest Depth

Crotch Height (Inseam)
Eye Height, Sitting
Face Breadth

Face Length

i5. Foot Breadth

Foot Length

. Forearm-Hand Length

Hand Breadth

. Hand Circumference

Hard Length

Head Breadth

APPENDIX C

(in inches, except Nos. 28 and 42)

st
32.3
49.6
4.7

8.5
12.8
11.6

11.1

2l.4
33.3
Teha
27.8
28.1
5.1
4.1
3.5
9.5
16.1
3.1
7.5
6.7
5.6

5th 10th

33.5
50.5
16.1

8.8
13.1
11.9
11.4

22.1
34.3

7.9
28.9
28.8

4.3
3.6
9.9
17.6
3.2
7.8
6.9
5.7

Percentiles
25th 50th 75th

90th

— s ——— l

95th

99th

34,1
51.3
16.7

9.0
13.3
12.1
1.5

22.4
349
8.0
29.6
29.53
5.3
Ly
3.7
1C.1
18.1
3.3
7.9
7.0
5.8

vSee Appendix B for description of measurements
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35,1 26.0 36.9
52,7 541 55.4
17.4 18.2 19.0

9.4 9.8 10.2
13.6 13.9 4.2
12.4 12.7 13.0
11.7 12,0 12.3

23.1 23.8 24.5
36.2 37.7 39.2
8.4 8.9 9.4
30.6 31.6 32.8
30.0 30.9 31..8
5., 5.6 5.7
L5 4.7 L8
3.8 4.0 &l
10.3 10.6 11.0
18.5 19.1 19.6
3.4 3.5 3.6
8.2 8.4 8.7
7.2 7.5 7.7
6.0 6.1 6.3

38.0
56.7
13.6
10.7
4.5
13.3
12.5

25.2
40.5
10.1
33.8
32.6
5.8
5.0
4e3
11.3
20.2
3.7
3.0
7.9
6.4

38.5
574
20.0
10.8
14.7
13.4
12.7

25.8
£1.2
10.4
34.6
33.1

5.9

39.6
58.8
20.9
11.3
14.9
13.8
13.2




22,
23.
2h.
25.
26,
27.
28.

29.
30,
31.
32.
33.
3h.
35.
36.
37.
38,

39.

40.

Measurement,
Head Circumference
Head Height
Head Length
Kneecap Height
veg Length, Sitting
Neck Circumference

Percent Body Fat
(in percentages)

Sagittal Arc

Seat Circumference
Seat Width, Sitting
Shoulder Breadth
Shoulder Circumference
Sho :lder-Zlbow Length
Sitting Height

Sleeve Length

Stature

Tragion-Anterior Chin
Projection

Tragion-Nasal Root
Length

aist Circumference
Waist Height (Outseam)

Weight(in pounds)

TABIE XII:

st
2.4 2.6
Leb
7.3
18.9
42,1

13.8

Lol
7.2
17.8
40.8
13.4

7.0 7.9

12.5 12.9
33.3

12.1‘.

349
12.8
1.8
41.8
13.9
33.5
28.8

16,4
39.9
13.4
32.5
26.2
6L, 65.8

l&o? IGQB

3 345

27.2 286

37.3 38.8

5th

(Continued)
Percentiles

10th 25th 50th 75th

90th

95th

99th

21.8 22.1 22,5 22.8
4.7
Teby

19.4

42,8

4.8 5.0 5,2

7.6 7.8 8,0

20,1 20,9 21.6

43.8 449 46,1

Ll Lhb 15.1 15,6

8.5 10.2 13.4 16.1

13.4
36.9
13.5
17.6 18.2

13.8 14.%
39.5

14.8

38.2

18.8
43.8
14.5
34.8
30.2
67.9

5.0

47.0
15.5
36.5
32.2
L.l

5.3

3.8 3.7 3.9 Ll

29.5 30.9 32.7

.7

bl

39.5 40.4 42.8

23.2
5.3
8.1

22.4

47.1

16.1

18.0

4.4
40.7
15.4
19.5
L84
15.9
37.3
334
72.5

5.5

4.2

36-0
440

234
5.4
8.2

22.8

47.6

16.3

19.3

14.6
4.5
15.7
20,0
49.0
16.1
37.7
3L.2
73.3

5.6

43

37.0
L8

23.8
5.6
8.5

23.5

48.3

16.9

.9

15,0
43.8
16.3
20,5
50.9
16.5
38.7
36.1
74.8

5.8

l"'s

38.6
46.2

123.6 135.9 142.4 153.2 166.5 179.8 193.2 199.7 212.5
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1.

L}o

5.

8'

9.

APPENDIX D

INDEX OF BIVARIATZ CHARTS#*

Arm Reach, Forward

Arm Reach, Upward

Back Waist Length

Ball Foot Circumference

Bitragion-Coronal Arc

Bitragion-Menton Arc

Bitragion-Minimum Frontal

Arc

But tock-Knee Length

Chest Circunference.

10. Chest Depth

11,

Crotch Height (Inseam)

Shoulder Breadth
Sitting Height
Stature

Shoulder Breadth
Sitting Height
Stature

Chest Circumference
Stature

Foot Breadth
Foot Length

Head Breadth
Head Length

Face Breadth
Face Length

Face Breadth
Face Length

Shoulder Breadth
Sitting Height
Stature

Buck Wwaist Length

Seat Circunference
Sezt Width, Sitting
Shoulder Breadth
Shoulder Circumference
Sitting Height

Sleeve Length

Stature

¥Waist Circumference
Weight

Stature

Stature
Waist Circumference

Page

66
73
81

67
4
82

29
83

49
50

55
60

38
43

39
L

68
75
84

29
30
31
32
33
34
35
85
36
37

86

87
105

#lumbers (L to 42) at far left ar. tne same as those in Appendix B ard C.
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Y
ite

15,

Sye Height, Sitting

Face Breadth

Face Length

Foot Breadth

Foot Length

Ferearm-Hand Length

rand Breaath

#and Circumference

Hand Length

“4ead Breadth

P e ey

Shoulder Breadth
Sitting Height
Stature

Bitragion-Menton Are

Bitragion-Minimum Frontal Arc

Face Length

Head Breadth

Head Circumference

Tragion-Anterior Chin
Projection

Tragion-Nasal Root Length

Bitragion-Menton Arc

Bitragion-Minimum Frontal Arc

Face Breadth

Head Circumference

Head Length

Tragion-Anterior Chin
Projection

Tragion-Nasal Root Length

Ball Foot Circumference
Foot. Length

Ball Foot Circumference
Foot Breadth
Stature

Sitting Height
Stature

Hard Circum:s'erence
Hand Length

Hand 3readth
Hard Length

Hand Breadth
Hand Circumference
Stature

Bitragion~Ccronal Arc
Face Breadth

Head Circumference
Head Height

Head Length

Sagittal Arc

25

Page

69
76
88

38
39
45
56
40

43
L5
61

L7
48

49
51

50
89

90

52
53

52
54

53
54
2

55
56
57
58
62
59




22,

230

2.

25.
26,

27,
28.

29.

30-

.

Head Circumference

Head Height

Head Length

Kneecap Height

Leg Length, Sitting

Neck Circumference

Percent Body Fat

Sagittal Arc

Seat Circumference

Seat Width, Sitting

Shoulder Breadth

Face Breadth
Face Length
Head Breadth
Head Length

Head Breadth
Head Length

Bitragion-Coronal Arc
Face Length

Head Breadth

Head Circumference
Head Height

Sagittal Arc

Stature

Shoulder Breadth
Sitting Height
Stature

Stature
Weight

Head Breadth
Head Length

Chest Circumference
Stature
Waist Circumference

Chest Circumference
Shoulder Breadth
Sitting Height
Stature

Arm Reach, Forward
Arm Reach, Upward
Buttock-Knee Length
Chest Circumference
Eye Height, Sitting
Leg Length, Sitting
Seat Width, Sitting
Sitting Height
Stature

b
N

106

59
€5

30
95

106

31
71
79
96

66
67

32
69
70

72
97




33.

34.

35.

36.

37.

33.

Shoulder Circunference

Should er-Elbow Length

Sitting Height

Sleeve Length

Stature

Tragion-Anterior Chin
Projection

(S A R I I I I I I I A B |

Chest Circumference
Stature

Sitting Height
Stature

Arm Reach, Forward
Arm Reach, Upward
Buttock-Knee Lerngth
Chest Ciraumference
Eye Height, Sitting
Forearm-Hand Length
Leg Length, Sitting
Seat Width, Sitting
Shoulder Breadth
Shoulder-Elbow Length
Stature

Chest Ciraumference
Stature

Arm Reach, Forward
Arm Reach, Upward
Back Waist Length

But tock-Knee Length
Chest Circurference
Chest Depth

Crotch Height (Inseam)
Eye Height, Sitting
Foot Length
Forearm-Hand Length
Hand Length

Kneecap Height

Leg Length, Sitting
Neck Circumference
Seat Circumference
Seat Width, Sitting
Shoulder Breadth
Shoulder Circumference
Shoulder-Elbow Length
Sitting Height

Sleeve Length

Waist Circumference
Waist Height (Outseam)
Weight

Face Breadth
Face Length
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Tragion~Nasal Root Length

Viaist Circumference

Waist Height (Outseam)

Weight

LI S B B B |

Face Breadth
Face Length

Chest Circumference
Crotch Height (Inseam)
Seat Circumference
Stature

Waist Height (Outseam)
Weight

Stature

waist Circumference

Chest Circumference
Percent Body Fat
Stature

Waist Circumference
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3 -33.0
33.1 - 33.8
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34.7 - 35.4
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37.8 - 38.5
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59
35
29

SOUSIOUMDIY) q8TeN
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19

(4]

[ 4]

6 = 39.3

39.‘ - 50.1

14

So0

10

20 a7 43 64 73 63 . 48 43 37 -

16

.
.
-

™ 19
S5.D0.:2,250 x= .177y + 63.710
S.D.:2.489 y= .2A7x + 17.45

Mean: 69.497
Mean: 32.696

Sature (x)

Neasuremsnts are in Inches

Waist circ-tu.‘ne. (67
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' -~ ¢'c9

7°€9 - L°29

22
66
79

110
8s

17
12
12

14
12
15
11

a4

10
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-
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YT yen
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s o mm -

18
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220 - 29

500

20 47 48 64 73 63 48 43 37 1a 210
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Oy + 60.23
‘”-m

=
3.D.: 20& x=
S.D.:18.899 = 3.

Yom: 9497
Mtl“.m

Stature (x)
Wwight (y)
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N
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71

Al
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0.2 - 40.9
A1.0 - 41,7
uo. - ‘2.5
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9
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‘6-5 - &7.2

AT3 - 489
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19 23 S2 S8 S3 az 62 59 3S 29 19
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r= 160
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r '1&‘ 37.!95

S.D.: 2.489
S.D.: 1.79%2

Neamz 3?-“
Meam: 41.655

(x)

Waist Circumference
Walst Height (y)

Neasuressats are in Incims
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19 23 Se 58 S53 az7 62 59 35 29 19 16

13

2227 + B.MY
= 115z + 37.895

r= 160

S.D.: 2.489 xe

S.D,z 1.

Mean: 32.696
Mean: 41.655

(x)

Waist Circumference
Waist Heigit (y)

Msasuremeats are in Incles
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